Characterization of insulin degradation by rat-liver low-density vesicles.
When incubated in vitro, isolated rat liver low-density vesicles degrade endocytosed insulin intraluminally. The rate of intravesicular degradation suggests that this pathway contributes significantly to insulin degradation in vivo. The vesicles can be selectively disrupted with digitonin at concentrations that abolish the latency of NADH pyrophosphatase, with minimal effect on the cisternal Golgi marker, galactosyl transferase. The results suggest that latent NADH pyrophosphatase may act as a marker enzyme for the vesicles within which insulin is degraded. The possible role of insulin-glucagon protease, a candidate enzyme for insulin degradation by the liver, was investigated. The activity of latent insulin-glucagon protease associated with low-density vesicles is sufficient to account for the rate of intravesicular proteolysis. However, the rate of intravesicular proteolysis is insensitive to membrane-permeant thiol reagents under conditions which strongly inhibit insulin-glucagon protease. This shows that insulin-glucagon protease is not rate-limiting for insulin degradation by these vesicles, and is unlikely to be involved in the regulation of degradation. After disruption with Brij, internalized insulin remains associated with the membrane. Degradation is not inhibited by addition of excess unlabelled insulin to the medium, and occurs more rapidly than the degradation of an equal activity of iodo-insulin added to the disrupted membranes. This implies that degradation of endocytosed insulin occurs while it is still bound to the inner surface of the vesicles. When bacitracin is coinjected with iodo-insulin, it inhibits degradation of internalized insulin both by intact and Brij-disrupted vesicles, but not the degradation of added exogenous insulin, confirming that degradation is membrane-associated, and that it does not require the release of insulin into free solution.